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GAS LAWS 

Boyles Law:  P1V1 = P2V2       Charles Law:  V1 = V2          Combined Law:  P1V1 = P2V2              

                       T1    T2                                     T1         T2 

Ideal Gas Law:  PV=nRT         R = 0.0821 L-atm          STP:  Pressure: 1.00 atm     Temp: 273 K 

                                                                             mol-K    

d = mmP  mm = gRT 

       RT              PV 
Pressure Conversions  1.00atm = 760mmHg = 760torr  = 101.3 kPa 

  

MOLE MAP 

 

Grams  Moles Atoms or 

                                      Molecules 

 

Molar Mass     Avogadro’s #  

     (g/mol)              (6.022 x 10
23

) 

VSEPR THEORY 

         Molecular Geometry 

AX2    Linear 

AX3    Trigonal Planar 

AX2E  Bent 

AX4    Tetrahedral 

AX3E  Trigonal Pyramidal 

AX2E2  Bent 

Electron Filling 
1s 

2s   2p 

3s   3p     3d 

4s   4p     4d     4f 

5s   5p     5d     5f 

6s   6p     6d 

7s   7p 

 

 

Learn from yesterday, live for today, hope for tomorrow. The important thing is not to stop 

questioning.   Albert Einstein 
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COMMON POLYATOMIC IONS 

FORMULA   NAME               FORMULA   NAME   

C2H3O2
-         acetate (or CH3COO¯)                OH-       hydroxide 

NH2
¯        amide                      BrO-        hypobromite 

AsO4 
3 -         arsenate        ClO-      hypochlorite      

BO3 
3 -           borate        IO-        hypoiodite  

BrO3
-       bromate        IO3

-      iodate  

CO3 
2-                 carbonate        C2O4 

2      oxalate 

ClO2
-       chlorite        NO2

-      nitrite            

CrO4
2-       chromate        NO3

-      nitrate           

ClO3
-         chlorate        ClO4

-      perchlorate 

CN-       cyanide        IO4
-        periodate 

Cr2O7 
2-         dichromate                               MnO4

-      permanganate 

H2PO4
¯        dihydrogen phosphate       O2 

2-      peroxide 

SiF6 
2-       hexafluorosilicate                               PO4 

3 -      phosphate  

HCO3
-            hydrogen carbonate (bicarbonate)     PO3 

3 -      phosphite    

HC2O4
-       hydrogen oxalate (binoxalate)            SeO4 

2     selenate    

HPO4 
2-       hydrogen phosphate                    SiO3 

2-      silicate     

HSO4
-           hydrogen sulfate (bisulfate)               SO4 

2-       sulfate   

HS-               hydrogen sulfide               SO3 
2-      sulfite   

HSO3
-       hydrogen sulfite (bisulfite)     C4H4O6 

2- tartrate 

                                      B4O7 
2-      tetraborate 

 POSITIVE IONS              S2O3 
2-      thiosulfate    

NH4 
+            ammonium            

          

             

   

  

        

  

    
 

RATE EQUATIONS 

 

ln Xo- ln X = kt    

Hrxn = Ea – Ea* 
t 1/2 = 0.693         

            k          

Avg Rate =   conc                                                 

       time 

 

EQUILIBRIUM  

Kw = [H
3
O

+

] [OH
-

] =1.00 x 10-14= 

Ka x Kb 

Ka = [H
3
O

+

] [B
-

] / [HB]  = x
2
/(a) 

Kb = [HB] [OH
-

] / [B
-

] = x
2
/(a)

 
Kc = [C]

c
[D]

d   

             
[A]

a
[B]

b
  

 
 
 
 
 

STRONG ACIDS 

 

Sulfuric Acid  H2SO4 

Nitric Acid  HNO3 

Hydrochloric Acid  HCl 

Perchloric Acid  HClO4 

Hydroiodic Acid  HI 

Hydrobromic Acid  HBr 

 

STRONG BASES 

Group IA and IIA 

Hydroxides 

(except for beryllium 

and magnesium 

hydroxide) 

ACIDS AND BASES 

pH = -log [H3O
+]  &  pOH = -log [OH-] 

pH + pOH = 14.00 
pH SCALE 

Stronger Acid                     Stronger Base 

0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
                                      7 =  neutral pH 

Kw = [H
3
O

+

] [OH
-

] =1.00 x 10-14 

Ka = x
2
/(a-x)  x = [ H

3
O

+

]
 

Kb = x
2
/(a-x)   x = [OH

-

]
 

 

Metric English 

Equivalents 

(length) 

1.000 mi = 5280 ft 

1.000 in = 2.540 cm 
1.000 ft = 30.48 cm 

1.000 yd = 0.9144 m 

1.000 mi = 1.609 km 

1 = 10
-10

 m = 0.1nm 

1.000 cm = 0.3937 in 
1.000 m = 39.37 in 

1.000 m = 1.094 yd 

1.000 km = 0.6214 mi 

Metric English 

Equivalents 

(mass) 

 

1 lb = 16 oz 
1.000 oz = 28.23 g 

1.000 lb = 453.6 g 

1.000 lb = 0.4536 kg 
1 metric ton = 1000 kg 

1.000 g = 0.03527 oz 

1.000 kg = 35.27 oz 

1.000 kg = 2.205 lb 

Metric English Equivalents 

(volume) 

1.000 cm
3
 = 1.000 mL 

1000 cm
3
 = 1.000 L 

1ft
3
 = 1728 in

3
 

1 yd
3
 = 27 ft

3
 

1 yd
3 

= 46656 in
3
 

1.000 in
3
 = 16.39 cm

3
 

1.000 ft
3
 = 28.32 dm

3
 

1.000 dm
3
 = 1.000 L 

1.000 cm
3
 = 0.06102 in

3
 

 

 

CONVERSIONS 

1.0 in  = 2.54 cm 

1.0 lb = 454 g 

1.0 qt = 0.9463 L 
1.0 km = 0.6214 mi 

1 cal = 4.184 J 

1 gal = 4 qt 

1 atm = 760 mmHg 

SI BASE UNITS 

Quantity  Unit      abbv 

Length meter m 

Mass kilogram   kg 

Time second s 

Amt. mole        mol 
Tem Kelvin K 

Electric  ampere A

  
 

TEMP. CONVERSIONS 
o
C = 

o
F – 32     F = (1.8)

o
C + 32 

             1.8 

K = 
o
C + 273 

SYSTEM INTERNATIONAL PREFIXES (SI) 
Prefix abbr. Means Multiplier 

tera T Trillion  10
12

 

giga G billion  10
9
 

mega M million  10
6
 

kilo k thousand  10
3
 

hecto h hundred  10
2
 

deca da ten  10
1
 

------ -- base unit  10
0
  

deci d 1 tenth  10
-1

 

centi c 1 hundredth 10
-2

  

milli m 1 thousandth 10
-3

 

micro  1 millionth  10
-6

 

nano n 1 billionth  10
-9

 

pico p 1 trillionth  10
-12

 

*replace prefix with multiplier. Ex:  5.92g = 5.92 x 10
-6

 g 

SOLUBILITY  

ATOMIC STRUCTURE 
AX A = mass #  
Z 

Z = atomic number
 

Average Atomic Mass(isotope equation) 

mass1 (relative abundance) +  mass2(relative 

abundance) = avg atomic mass 

 

GREEK PREFIXES 
mono-1 di – 2 tri –  3 tetra-4  

 penta – 5 hexa –6  hepta – 7 

octa – 8 nona – 9   deca - 10  

 

MISC. EQUATIONS 
Mass % = mass / tot. mass x 100 

molarity M = mol  / L 

molality  m = mol  / kg  

Density = g/mL 
Quadratic Formula 
-b +  b

2
 – 4a                  M1V1=M2V2              

            2a                                      
 

MOLE CONCEPT 

Avogadros # = 6.022 x 10
23 

1 MOLE  

= atomic mass in grams of an element 

= formula mass in grams for a  compound 

= 6.022 x 10
23

 atoms of an element 

= 6.022 x 10
23

 formula units of a compound 

= 22.4 L of a gas at STP 

THERMOCHEMISTRY 

H = H (products) – H (reactants) 

C = q/T  ,                  

T = Tfinal – T initial 

s = q / m T              

H > 0  Endo         

H<0 Exo  

q= s x m x T  
Standard State –1 atm pressure and 25

o
C. 

H
o
 =  

 n H
o

f (products) -  m H
o

f (reactants) 
 

ERROR EQUATIONS 
Precision:  Percent Relative Error 
         = average deviation   x 100 

            average value 

 

Accuracy: Percent Absolute Error 

 = Accepted Value – Exp, Value x 100

 Accepted Value 

 
 

DIATOMIC ELEMENTS 

(HOFBrINCl) 

 

Hydrogen  Oxygen 

Fluorine  Bromine 

Iodine  Nitrogen 

Chlorine 

VARIABLE CHARGE CATIONS

   

Symbol  Sys Name  Common Name                 

Cu +         copper(I)         cuprous             

Cu 2+  copper(II)       cupric             

Hg2 
2+  mercury(I)     mercurous            

Hg 2+  mercury(II)    mercuric                    

Sn 2+  tin(II)          stannous 

Sn 4+  tin(IV)          stannic                       

Cr 2+        chromium(II)  chromous  

Cr 3+  chromium(III)  chromic 

Co 2+  cobalt(II)       cobaltous 

Co 3+  cobalt(III)     cobaltic 

Fe 2+  iron(II)         ferrous 
Fe 3+  iron(III)          ferric 
Pb 2+  lead(II)          plumbous  
Pb 4+  lead(IV)          plumbic 
Au +  gold(I)           aurous 
Au 3+  gold(III)         auric 

SOLUBILITY  

Generally soluble Compounds (aq) 

 Li
+
, Na

+
, K

+
 or NH4

+
  

 NO3
-
 , CH3COO

-
 (acetates), ClO3- 

 Cl-. Br-, I- , SO4
2-  (these ions combined with Pb2+, Ag+, Hg2

2+ form insoluble compounds)  

Generally insoluble Compounds(s) 
      OH- or S2- (except when combined with IA, Ba2+ or the NH4+ are soluble)             CO3

2- or PO4
3- (except when combined with IA  are soluble) 

      SO3
2- (except when combined with IA and NH4

+)           CrO4
2- (except when combined with IA, Ca2+, Sr2+,  NH4

+) 

 


